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Figure S1: Sequence features are predictive for exon-skipping events. 735 sequence features
are used to predict inclusion ratios of 6,922 out of 11,478 skipping exon (95CI< 0.3) on human
K562 cell line, with ordinary linear regression (left panel), Bayesian regression (middle panel),
and random forest regression (right panel).
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Figure S2: The settings for simulation of exon inclusion ratio and corresponding prior. Left
panel: the distribution of simulated inclusion ratio ψ, which follows a logit-normal distibution
with mean µ = 0 and variance θ2 = 32. Right panel: the correlation between the generated
feature (for learning prior) and the input truth for simulation.
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Figure S3: Effects of drop-out in single-cell RNA-seq. Scatter plot of log2(FPKM) of exon-
triplets in human HCT116 cell line between bulk cells and a single cell. The drop-out genes
are defined as thoese with FPKM > 0 in bulk cells and FPKM = 0 in the single cell. Left
panel: keep the drop-out genes; Right panel: remove drop-out genes. The Pearson’s correlation
coefficient increases from 0.516 to 0.920 after remove drop-out genes.
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Figure S4: The distribution of drop-out rate and drop-out probability of exon-triplets. Left
panel: drop-out rate distribution across 96 human HCT116 cells. Drop-out rate calculate by
the fraction of expressed exon-triplets in bulk cells that have no reads in single cells. Right
panel: drop-out probability of each gene, which is calculated by the frequency of its drop-out
in 96 cells.
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Figure S5: Imputation of exon inclusion ratio for drop-out genes with simulated data. Fol-
lowing the expression profile of bulk cells and the drop-out probability of 96 single cells, the
RNA-seq reads library is generated with a given number of total reads and an overall drop-
out rate. The true inclusion ratio ψ is the value in bulk RNA-seq and also the input for the
simulator. The features are the same 735 genetic features for real data set.
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Figure S6: Scatter plots of exon inclusion ratio estimates from HCT116 cells. (A) Bulk cells
by DICE-seq and single cell by BRIE. (B) Bulk cells by MISO and single cell by BRIE.
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Figure S7: Box plot of percentage of splicing events that have 95% confidence interval <0.3
in 96 HCT116 cells. Three methods are used: MISO, DICEseq, BRIE.
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Figure S8: Percentage of genes with BayesFactor > 10 by comparing two conditions in
different coverages and ψ values. (A) Coverages for both conditions are the same, ranges from
RPK=25 to RPK=400. (B) RPK fixed as 50 in condition 1. (C) RPK fixed as 400 in condition
1.
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Figure S9: Four more example events with high splicing variation between 6.5 days and 7.75
days. The format of the figure is the same as Fig 4c.
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Figure S10: Graphical representation of the BRIE model, which combines a Bayesian regres-
sion to learn an informative prior and a mixture model of RNA-seq reads (likelihood). The left
part is the Bayesian regression that uses a set of features Xk to predict the ratios Ψk for K splic-
ing events. The right part is a mixture model giving the likelihood of observed RNA-seq reads
given the splicing ratio. For each splicing event, the observation of Nk reads R = (R1, ..., RN )
are considered as Nk conditionally independent events, which depend on the originating iso-
form In, whose probability depends on the splicing ratio Ψk. Shaded nodes represent observed
variables.
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Figure S11: Heatmap of weights of 19 sequence related features, learned by BRIE in 96 cells.
The x-axis is 96 cells, and the y-axis is 19 features.
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